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@ Image processing apparatus^ 



I An image processing apparatus includes an 
image pickup circuit having a plurality of photo- 
graphic modes, such as televiston standards, a 
compression processing circuit for perfbnning 
compression processing of an image pickup 
signal outputted from the image pickup drcuii 
the compression circuit having a plurality of 
(X)mpression modes, and a selecting circuit for 
selecting one of the compresston modes of the 
compression processing circuit in accordance 
with a selected one of tl^ photographs modes 
of the image pk:kup circuit 
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Background of the Invention: 
Field of the Invention: 



5 The present invention relates to an image processing apparatus including an image pickup system and 

compressk>n processing means for compressing a photographic image obtained from the inruige pickup sys- 
tem. 

Descriptton of the Related Art 

10 

Fig. 1 is a schematto bkx:k diagram showing the arrangement of a conventional example in which a video 
camera is integrated with a digital video tape recorder for digitally recording a vkieo signal. 

In the example shown in Fig. 1, an image pickup device 10 is provkled with a complementary color filter 
and performs pseudo-interlaced reading of electric charge stored by field storage. Specifically, as shown in 
15 Fig. 2, the image pickup device 10 is provided with a mosaic color filter made up of filter elenrtents: white (W), 
cyan (Cy), yellow (Ye) and green (6). The Image pickup device 10 outputs the added values of two adjacent 
upper and lower lines, and a luminance signal processing circuit 12 adds together the values of two adjacent 
pixels contained in the output of the image pickup device 10, thereby forming a luminance signal. A chromi- 
nance signal processing drouit 14 obtains differences between the values of the two adjacent pixels, thereby 
20 forming color-difference signals. 

More specifically, a luminance signal Yn obtained from a line #n and a luminance signal Yn+1 obtained 
from a line #(n+1) are as foltows: 

Yn = (W + Cy) + (G + Ye) 
Yn + 1 = (W + Ye) + (G + Cy) 
25 and the associated chrominance signals Cn and Cn + 1 are as follows: 

Cn = (W + Cy) - (G + Ye) 
Cn + 1 = (W + Ye) - (G + Cy) 
If the characteristk: of each filter element W is equal to the sum of R (red), G (green) and B (blue), i.e., R-«- 
G-iB; the characteristic of each filter element Cy is equal to B+G; and the characteristic of each filter element 
30 Ye is equal to Ye = R + G, the following equations are obtained: 

Yn = Yn + 1 = 2R + 4G + 2B 
Cn = 2(B - G) 
Cn + 1 = 2(R - G) 

As shown in Fig. 2, the line numbere of adjacent upper and lower lines to be added together are made to 
35 differ between an even field and an odd f iekl, whereby an interlaced signal is obtained. To perform this addition, 
the image pickup devk:e 10 needs to be provided with a photoelectric conversion element having lines the nunv 
ber of which is equivalent to the number of lines per f ranr>e (in the NTSC system, 525 lines). In the case of the 
NTSC system, in a line Lm of the image pickup device 1 0 shown in Fig. 1 , m is 525. 

A luminance signal Y formed by the luminance signal processing circuit 12 and a chrominance signal C 
40 formed by the chrominance signal processing circuit 14 are stored in an image memory 16 under the control 
of a memory control circuit 18. When image data for one frame are stored in the image memory 16, a nrK>tion 
detecting circuit 20 discriminates between a moving image portk)n and a still Image portton. An image com- 
pressing circuit 22 compresses the image data supplied from the image menrx)ry 16, tyy using oorrelatk>ns pres- 
ent In the Image. At this time, the image compressing circuit 22 adaptlvely switches compresston algorithms 
45 between the still image portk>n and the moving image portion in accordance with the detectton result provkled 
by the motion detecting circuit 20. 

The compressed Irnage data is applied to an image recording devk» 24, and the image recording device 
24 records the compressed image data on a recording medium. 

A system control circurt 26 controls the entire arrangement in accordance with the operatton of a key op- 
50 oration device 28. 

In the above-described arrangement, pseudo-interlaced field images are compressed and recorded on the 
recording medium. 

In the conventional example in which compression processing is performed after field images are conrv- 
bined into a frame image, there is the problem that if field in>ages of a fast nK>ving subject are combined into 
55 a frame image, the resultant image may be blurred as shown in Figs. 3(a) to 3(c). Fig. 3(a) shows an odd field 
image, Fig. 3(b) shows the succeeding even field image, and Fig. 3(c) shows the frame image obtained by 
combining the odd and even field images. 

Compresston of an Image utilizes correlattons which appear In the inoage in the space and time-axis di- 
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rections thereof. In general, a frame picture the vertical llne-to-llne distance of which Is smaller than that of a 
field picture contains higher correlations. For this reason, as descrit>ed at)Ove, the conventional example 
adopts the compression method of adaptively switching compression algorithms t>etween a still image portion 
and a moving Inrage portion in a frame image. 

5 As a result, the conventional example necessarily needs a nriotion detecting circuit for detecting a still inv 

age portion and a moving image portion, and, in addition, a sut>stantially high detection accuracy is needed. 
This prok)lem maices it difficult to reduce the size of the circuit 

As is known to those skilled in the art, since a oonventtonal camera-integrated type of VTR does not con- 
form to a plurality of television standards, a plurality of camera-integrated types of VTRs nujst be prepared 

10 and selectively used according to individual purposes. With the diversification of broadcasting systems, it be- 
comes far more necessary to exchange program software tapes between diffBrsnt nations or to produce soft- 
ware conforming to multiple broadcasting systems. However, if a plurality of broadcasting systems are to be 
handled, a plurality of existing VTRs are needed, so that practical inconveniences will be encountered. For 
this reason, it has been desired to provkJe a VTR unit capable of conforming to multiple broadcasting systems. 

15 As Is also known to those skilled in the art, systems for recording and reproducing a digitized vkleo signal 
^ are indlvkiually designed according to necessary Image queriities or reoordaUe^Bproducible data rates. How- 

ever, if system designs differ in coding sampling frequency which is a primary parameterfor determining image 
quality, when one system Is connected to another video system, various problems occur. 

Such conventk>nal systenns whk:h are separately designed according to individual required image qualities 

20 have the problenri that it is impossible to readily exchange image data between systems via media. 

Summary of the Inventkxi: 

It is, therefore, a concern of the present inventton to provMe an Image processing apparatus capable of 
25 solving the above-described problems. 

In accordance with one aspect of the present inventton, there is provided an image processing apparatus 
which comprises image pickup means having a plurality of photographic modes, compression processing 
means for performing compressk>n processing of an image pk:kup signal outputted from the image pickup 
means, the compressfon means having a plurality of oompressmn nrKxies, and selecting means for selecting 
30 one of the compresston rvKxles of the compresston processing means in accordance with a selected one of 
the photographic oKxIes of the image pickup means. 

According to the above arrangement it is possible to fully utilize the performance of the compresston proc- 
essing means, so that it is possible to realize a good image quality and a high compression ratio. 

Another concern of the present inventton is to provkJe a vkieo recording apparatus, a vkleo reproducing 
35 apparatus and a vkieo recording and reproducing apparatus, such as a multlnrKxIe-capable camera-Integrated 
type VTR capable of effecting camera photography, compressbn signal processing and vkieo recording ac- 
cording to a plurality of televisk>n standards. 

In accordance with another aspect of the present inventton, there is provided a video recording apparatus 
which comprises image pickup means capable of conforming to a plurality of television standards, recording 
40 means for compressing data outputted from the image pickup means at a compresston ratio according to a 
televisk>n standard selected from the plurality of televisk>n standards and recording on a recording nwdium 
compressed data and kientif ication infbrmatton for kientif k:atk>n of the selected televisk>n standard, setting 
means for setting the selected television standards, and controlling nrteans for controlling the image pk:kup 
means and the recording means in accordance with a setting of the setting means. 
45 In accordance with still further aspects of the present invention, there is provided a video reproducing ap- 
paratus which comprises reproducing means for reproducing video data compressed according to a television 
standard and identification Information for kientif ication of the television standard from a recording medium 
on which the vkieo data and the kientif ication Informatbn are recorded, and performing expansion processing 
of the video data, and controlling means for controlling the reproducing means on the basis of the identification 
50 information reproduced from the recording medium. 

In accordance with another aspect of the present invention, there is provkied a video recording and repro- 
ducing apparatus whteh comprises a system converter for converting a first vkleo signal conforming to a f iret 
televiston standard into a second vkleo signal conforming to a second television standard, recording means 
for recording the first or second vkieo signal on a recording medium, switching means for supplying to the re- 
55 cording means the first video signal or the second video signal obtained from the system converter, reproducing 
means for reproducing the first or second video signal from the recording med ium, and signal supplying means 
for supplying the first video signal reproduced by the reproducing means to the system converter. 

According to the first two aspects of the present inventk>n, with a single camera-Integrated type VTR, it 



3 



EP 0 619 678 A2 
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is possible to automatically perform recording processing and reproduction processing according to a plurality 
of compression modes which conform to a plurality of television standards. 

According to the third aspect of the present invention, the system converter is used during both recording 
and reproduction so that rt is possible to perform recording and reproduction of or provide a nnonitor output of 

5 a video signal according to a desired television standard. 

In accordance with another aspect of the present invention which has been made to solve the aforesaid 
problenDs, there is provided a video system which comprises recording means for recording video Information, 
which is hierarchically coded, while forming a data recording area on a recording medium in accordance with 
a hierarchical structure of the video information and at least one recording nrKxJe of a plurality of recording 

10 modes each having a different recording processing, and reproducing means capable of setting a reproduction 
mode according to the at least one recording mode and the hierarchical structure, or reproducing means ca- 
pable of setting a reproduction mode within a range of the hierarchical structure irrespective of the at least 
one recording mode. 

According to the above aspect, it is possible to perform reproduction processing for reproducing recorded 
15 data from an Informatton recording medium which is recorded in one of the plurality of recording modes, in an 
arbitrary reproduction mode In accordance with the conditions of a reproduction side. The recorded data is 
reproduced from only a data recording area which corresponds to a necessary information hierarchy within 
Information hierarchically recorded on a recorded tape. 

The above and other features and advantages of the present invention will become apparent from the fol- 
20 lowing detailed description of preferred embodiments of the present invention, taken in conjunction with the 
accompanying drawings. 

Brief Description of the Drawings: 

25 Fig. 1 is a schematic block diagram of the arrangement of a conventional camera-integrated type digital 
recording apparatus; 

Fig. 2 is an explanatory view of the color-filter arrangenrient of the image pickup device shown in Fig. 1 
and the manner of reading of electric charge therefrom; 

Figs. 3(a), 3(b) and 3(c) are explanatory views of an Image blur occurring in a frame Image as the result 
30 of a combination of field Images; 

Fig. 4 Is a schematic bkxk diagram of the arrangement of an innage processing apparatus according to 
one embodlnDent of the present invention; 

Fig. 5 is an explanatory view of the color-filter arrangement of the Image pickup device shown In Rg. 4 
and the manner of reading of electric charge therefrom; 
35 Fig. 6 is a schematte block diagram of the anrangement of a camera-integrated type video recording ap- 
paratus according to a second embodiment of the present inventk>n; 

Rg. 7 is a schematic block digram of one sample of the broadcasting system converskm circuit shown 
in Fig. 6; 

Fig. 8 is an explanatory, schemata view of a skJe panel system for aspect-ratto conversion; 
40 Fig. 9 Is an explanatory, schen«tic view of a squeeze system for aspect-ratio conversion; 

Fig. 10 Is an explanatory, schematic view of a letter box system for aspect-ratio conversion; 
Fig. 11 is a comparative table of operating modes; 

Fig. 12 is a schematic t>k>ck diagram of the arrangement of the video camera shown in Fig. 6; 

Fig. 13 is aschematk: biockdiagramof the arrangement of an Image compressing circuit in the embodiment 
45 shown in Fig. 6; 

Fig. 14 is an explanatory view of a block formed by the blocking circuit shown in Fig. 13; 

Fig. 15 is an explanatory vtew of the pbcel arrangements of an even field and an odd field; 

Fig. 16 is an explanatory view of the output of the DCT circuit shown in Fig. 13; 

Fig. 1 7 is an mplanatory view of a zigzag scan; 
50 Fig. 18 » a schemata block diagram of the arrangement of the recording system of a digital video tape 

recorder. 

Fig. 19 is a schemata view of a recording track pattern on a magnetto tape; 
Fig. 20 is a view of the data structure of a sub-code; 

Fig. 21 is a schematte block diagram of the arrangement of the reproducing system of the digital video tape 
55 recorder; 

Fig. 22 is a table of the recording characteristics of individual modes; 
Fig. 23 is a schennatte view showing a head for use in an SD-Low nuxJe; 
Fig. 24 Is a schematic view showing tracks for one field in the SD-Low mode; 
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Fig. 25 is a chart showing the timing of head switching which is performed in the SD-Ijow mode; 
Fig. 26 is a schematic view showing a head for use in an SD-High mode; 
Rg. 27 is a schematic view showing tracks for one f ieid in the SD-High mode; 
Fig. 28 is a chart showing the timing of head switching which is performed in the SD-High mode; 
5 Fig. 29 is a schematic view showing a head for use in an HD mode; 

Fig. 30 is a schematic view showing tracks for one field in the HD mode; 

Fig. 31 is a chart showing the timing of head switching which is performed in the HD mode; 

Fig. 32 is a flowchart of mode identification during reproductnn; 

Fig. 33 is a block diagram showing one example of a broadcasting system converter which serves as an 
10 up converter; 

Fig. 34 is a schematic block diagram showing a video recording and reproducing apparatus according to 
another embodiment of the present invention; 

Fig. 35 is a flowchart of a nrx>de setting process according to another embodiment of the present invention; 
Fig. 38 is an explanatory view of the principle of hill climbing focus adjustment; 
IS Fig. 37 is a view showing the relationships between TV forms and frequency characteristics; 

Fig. 38 is a schematic view of a hierarchk»i VTR recording apparatus according to another embodiment 
of the present invention; 

Fig. 39 is a conceptual view of the SD recording operation of the hierarchical VTR recording apparatus; 
Fig. 40 is a conceptual view of the HD recording operation of the hierarchical VTR recording apparatus; 
20 Fig. 41 is a schematic block diagram of a hierarchu»l VTR reproducing apparatus (HD) according to an- 
other embodiment of the present inventbh; 

Fig. 42 is a conceptual view of the HD reproducing operatfon of the hierarchical VTR reproducing appa- 
ratus; 

Rg. 43 is a conceptual view of SD reproduction from an HD recorded medium to be performed by the hl- 
25 erarchk^l VTR reproducing apparatus; 

Rg. 44 is a conceptual view showing the operation a hierarachical VTR to perform SD reproduction of an 
SD recording; 

Fig. 45 is a track view showing the SD reproduction of an HD recording by the hierarchical VTR; 
Rg. 46 is a view showing two kinds of trace angles for HD and SD in the hierarchical VTR; 
30 Rg. 47 Is a list of the reprodudng modes of a hierarchteai VTR for SD signals; 

Fig. 48 is a list of the reprodudng nxKjes of a hierarchical VTR for HD signals; and 
Rg. 49 is a schemata view showing a hierarchical VTR reproducing apparatus (SD). 

Detailed Descriptfon of the Preferred Embodiments: 

35 

The present embodinr>ents are based on the arrangement in which the present lnventk>n is applied to an 
innage processing apparatus capable of coping with a plurality of photographic modes or television standards, 
as well as of performing recording and reproduction processings on hierarchically coded vkleo signals. 

Each of the embodiments of the present Invention will be described below with reference to the aocom- 
40 panying drawings. 

Fig. 4 is a schematic btock diagram showing the arrangement of an image processing apparatus according 
to one embodiment of the present inventk>n. An image pickup device 30 is capable of selectively performing 
a f ieki reading operatkMi and a frame reading operation, and the ook)r-f liter arrangement of the Image pickup 
device 30 is klentteal to that of the image pickup device 10 shown in Fig. 1. Although the Image pickup device 

45 1 0 is arranged to output the results of additbns of the respective pairs of adjacent lines, the image pickup de- 
vice 30 of this embodiment is capable of independently outputting a charge signal from each pair of adjacent 
lines, as shown in Fig. 5. The field reading operatton and the frame reading operatton of the image pickup de- 
vice 30 primarily differ in reading frequency, and s¥ritehing between the field reading operatbn and the frame 
reading operatk>n is performed by a scanning switohing circuit 32. 

so An even line processing circuit 34 computes charge signals read from the even lines of the image pickup 
devrce 30, with respect to all the adjacent pixels, thereby forming a luminance signal Ye of an even field. An 
odd line processing circuit 36 computes charge signals read from the odd lines of the image pk^kup device 30, 
with respect to all the adjacent pixels, thereby forming a luminance signal Yo of an odd field. Also, a chromi- 
nance signal processing drcuit 38 performs additk>n of the charge signals read from the even and odd lines 

55 of the image pickup device 30, with respect to all the adjacent lines, as well as subtractton of the same charge 
signals with respect to all the adjacent pixels, thereby a chrominance signal C. 

Specifically, a luminance signal Yn obtained from a line #n of the odd field and a luminance signal Yn -•- 
1 obtained from a line #(n + 1) are as follows: 
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Yn = W + G 
Yn + 1 = Cy + Ye 
and the associated chrominance signals Cn and Cn + 1 are as follows: 

Cn = (W + Cy) - (G + Ye) 
5 Cn + 1 = (W + Ye) - (G + Cy) 

If the characteristic of each filter element W is equal to the sum of R (red), G (green) and B (blue), i.e., R-i- 
G + B; the characteristic of each filter element Cy is equal to B -t- G; and the characteristic of each filter element 
Ye is equal to Ye = R + G, the following equations are obtained: 

Yn = Yn + 1 = R + 2G + B 
10 Cn = 2(B - G) 

Cn + 1 = 2{R - G) 

Regarding the even field as well, luminance signals and chrominance signals can be obtained through sinv 
ilar computations. 

Photoelectricaily converted signals, which have been obtained from lines LI to Lm (m - 525 in the NTSC 

15 system) corresponding to horizontal scanning lines which constitute a television picture, are applied to the even 
line processing circuit 34, the odd line processing circuit 36 and the chrominance signal processing circuit 38, 
and the luminance signal Ye and the luminance signal Yo as well as the chrominance signal C which Is common 
to the signals Ye and Yo are formed. 

A frame photographic image outputted from the image pickup device 30 is stored in an image memory 42 

20 in the following manner. The image pickup device 30 outputs the photoelectricaily converted signals of aO the 
lines in the order of the lines, or simultaneously outputs the respective photoelectricaily converted signals of 
the even lines and the odd lines in line order. Since a switch 44 is open, the luminance signal Ye formed by 
the even line processing circuit 34 passes through an adder 40 without being subject to additton, and is applied 
to the image memory 42. The luminance signal Yo formed by the odd line processing circuit 36 and the chro- 

25 minance sig nal C formed by the chrominance signal processing drcuit 38 are also applied to the image memory 
42. The image memory 42 stores the luminance signals Ye and Yo and the chrominance signal C under the 
control of a memory control circuit 46. Thus, a frame image obtained by one exposure cyde is stored in the 
image memory 42. The above-described operatton is hereinafter referred to as the "frame image pickup wodeT. 
The operatbn of combining field photographic images obtoined by the image ptekup device 30 to form a 

30 frame image and storing the resultont frame image in the image memory 42 is performed in the following man- 
ner. The image pickup devk» 30 outputs the photoelectricaily converted signals of all the lines in the order of 
the lines, or simultaneously outputs the respective photoelectricaily converted signals of the even lines and 
the odd lines in line order. In this reading stage, image data for an odd field is f iret stored In the Image memory 
42. Spedf k»lly, the image memory 42 stores the luminance signal Yo of the odd field which is formed by the 

35 odd line processing circuit 36 as well as the chrominance signal C formed by the chrominance signed processing 
circuit 38. 

During the next field, the switch 44 is dosed and the image menrK>ry 42 is made to operate in a read modify 
write nuxje, thereby feeding the stored luminance signal Yo back to the adder 40 through the switch 44. S\m- 
llarly to the aforesakJ odd field, the image pickup device 30 outputs the photoelectricaily converted signals of 

40 all the lines in the order of the lines, or simulteneously outputs the respective photoelectricaily converted sig- 
nals of the even lines and the odd lines in line order. In this reading stage, the even line processing circuit 34 
and the chrominance signal processing circuit 38 operate, and the adder 40 adds the luminance signal Yo fed 
back from the image memory 42 to the luminance signal Ye formed by the even line processing drcuit 34. Thus, 
It is possible to obtain a result similar to the result of two-line addition described previously in connection with 

45 the conventional example. The image memory 42 sequentially stores the output of the adder 40 and the output 
of the chrominance signal processing drcuit 38 into predetennined memory locations. Thus, a frame image 
in which the field images obtained through two exposure cydes are combined Is stored in the Image memory 
42. The above-described operation is referred to as the "field image pk:kup mode". 

When the image data for one frame is stored in the image memory 42, the image compressing circuit 48 

so compresses the image data stored in the image memory 42 in a compression mode according to a control 
signal supplied from a system control drcuit 52. For example, according to whteh of the frame image pk:kup 
mode and the field image ptekup mode is active, a block to be formed by block coding such as DCT (discrete 
cosine transform), which block is a main unit in image compresston processing, is determined as a field-based 
bkx:k or a f rame-t>ased block. 

ss The compressed image data outputted from the image compressing circuit 48 is applied to an image re- 

cording device 50, and the image recording device 50 records the compressed image data on a recording me- 
dium. 

The system contrd circuit 52 oontrds the entire apparatus in accordance with the operation of a key op- 
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eration device 54. 

As a matter of course, it is also possible to select a compression system from among various compression 
coding systems other than DCT. For example, if a DPCIM system which is one kind of predictive coding system 
is employed, in the case of the field image pickup mode in which a higher correlation appears in a horizontal 
5 direction than in a vertical directbn, compression is performed by a horizontal DPCM system of performing a 
differential computatton in the horizontal directk>n, while, in the case of the frame image pickup mode in which 
a higher correlation appears in a vertical directk>n than in a horizontal directton, compression is performed by 
a vertical DPCM system of performing a differential computatkxi in the vertical directton. 

In the above-described embodiment, switching between field-based Image compression and block-based 
10 Image compression is performed according to which of the field image pickup mode and the frame image pick- 
up nnode has been selected. However, as a matter of course, it is also possible ta adoptan arrangement capable 
of selecting the field image ptekup mode or the frame image pickup mode in accordance with whether the field- 
based image compression or the frame-based image compression has been selected. In other words, it Is pos- 
sible to reduce a degradation of image quality by linking the field image pickup mode or the frame innage pickup 
15 nuxle with the field-based image compression or the frame-based image compression. 

Another embodiment of the present inventton will be described below in which the present inventton Is ap- 
plied to a camera-integrated type video recording apparatus which is compatible to an existing broadcasting 
system (for example, the IMTSC system (SD)) and a high-definition television system (for example, a "high- 
vision" system (IHD)) and of performing camera photography, compression processing and reoording which is 
20 intended to two layers of image structures (SD and HD) each having a different image^ality design. Fig. 6 
is a schematto block diagram of the arrangement of the entire apparatus. 

Referring to Fig. 6, an HDTV camera 60 is arranged to output a high-definitnn television signal, Le., an 
HD signal. According to a television studk) stendard, the number of effective pixels per pbked-up image is 
1,920 pixels in the horizontel direction and 1,035 pixels in the vertical directk>n, and the sampling frequency 
25 is 75.3 MHz. Hie output of the camera 60 enters two different paths. The signal whteh has entered one path 
is applied to an image pickup mode selecting circuit 64 via a broadcasting system converston drcuit 62, white 
the signal which has entered the other paths is directly applied to the image pickup mode selecting circuit 64. 

The broadcasting system converston circuit 62 is a down converter for converting an HD signal into a signal 
conforming to any of the NTSC. PAL and SECAM systenns which are stendard broadcasting systems (herein- 
30 after referred to as the "SD system"). 

One example of the broadcasting system conversion circuit 62 for converting an HD signal into an NTSC 
signal is shown in Fig. 7. Since the HD signal has an aspect ratio of 16:9 and the SD signal has an aspect ratto 
of 4:3, an aspect ratio converston circuit 100 converts the 16:9 aspect ratto into the 4:3 aspect ratk). 

Specifically, it is possible to select a desired system from among a skle panel system in whtoh the right 
35 and left end porttons of a high-viston image are omitted (refer to Fig. 8), a squeeze system (or a full-display 
system) in whtoh a high-viston image is compressed In the horizontal directton (refer to Fig. 9), and a letter 
l>ox system in which an image of 16:9 aspect ratto is displayed in a picture of 4:3 aspect ratio (refer to Fig. 1 0). 
In the case of the letter box system, cdthough empty spaces are formed In the top and bottom porttons of a 
ptoture, they are displayed in Mack. If the HD signal is to be converted into the NTSC system, the side panel 
40 system or the squeeze system is sulteble, while the letter box system is suited to a case where it is desired to 
fully utilize the photographic field angle of the HD camera 60. 

The HD signal and the SD signal greatly differ In the number of horizontal scanning lines. A number-of- 
scanning-lines converston circuit 102 converts the number of horizontal scanning lines of the HD output of the 
aspect ratto converston circuit 100 into the number of horizontal scanning lines conforming to the SD system. 
45 For example, signals for the required horizontal scanning lines are formed by a verttoal interpolatton filter. 

Afield frequency converston circuft 104 converts the field frequency of the output of the number-of-scan- 
ning-lines converston circuit 102 (60 HZ in the case of the high-definitton signal) into a field frequency con- 
forming to the SD system (59.94 Hz in the case of the NTSC system). This frequency converston can be exe- 
cuted at real time by a time-base corrector having a f unctton similar to a frame synchronizer. 
so In a generally used frame synchronizer, in the case of a capacity of one frame memory, one frame cap 
occurs at intervals of approximately 33 seconds and causes an unnatural discontinuity in a moving image. In 
contrast, motton-adaptive type field frequency converston detects mottons and scene changes by using a 
frame difference signal, and performs frame skipping if the following four condittons are satisfied: 
1) an image signal indicates a still image; 
55 2) a scene change has occurred; 

3) a rrK)ving-image area is comparatively small; and 

4) a frame buffer memory is full. 

An NTSC encoder 106 converts the output of the field frequency converston drcuit 104 into a television 
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signal conforming to the NTSC system. 

In the present embodiment, in the case of the SD system as well, it Is possible to select a high Image quality 
modB for business use (horizontal resolution: approximately 450 lines) and a standard image quality mode for 
home use (horizontal resolution: approximately 230 lines). The former mode Is hereinafter referred to as the 
5 "SD-High nKKie", while the latter nuxje Is hereinafter referred to as the *SD-Low nrKxle". A mode for recording 
the HD signal is hereinafter referred to as the "HD mode". An operator can selectively set the HD mode, the 
S\y High nrKKle or the SD-Low nKxJe by means of an operation panel 02, and a system control circuit 90 controls 
the image pickup mode selecting circuit 64 in accordance with the nxxle set by the operator. The Image pickup 
mode selecting circuit 64 selects the HD signal output of the camera 60 in the case of the HD mode or the 
output of the broadcasting system conversion circuit 62 in the case of the SD-High mode or the SD-Low mode. 
^ The signal selected by the image pickup mode selecting drcuit 64 is applied to a compression circuit 66. 
The compressfon drcuit 66 Is provided with a plurality of compresston nDodes (in the shown example, a mode 
#1 and a nrx^de il2) so that a compression ratio and a compression coding system can be Individually selected. 
The compression ratio is selected from among, for example, 1/4, 1/8, 1/16 and 1/32. The compressk)n coding 
IS system is selected from, for example, DCT, DPCM, Hadamard transform and ADRC. In the arrangement shown 
in Fig. 6, for example, DCT and DPCM may be alfocated to the oompressfon mode #1 and the compression 
mode #2, respectively, or the compresston ratk> may be varied under a single compressk>n coding system. 
^ The compression drcuit 66 compresses the output of the image pickup mode selecting drcuit 64 in the 

compressk)n nrnxie #1 as well as in the compression mode 112, The data compressed in the compression nrKxJe 
20 #1 and the oompresston mode #2 are both applied to a compress»n nrvxie selecting circuit 68. The compressbn 
nnode selecting drcuit 68 selects either one of the data compressed In the oompresskHi mode #1 and the data 
compressed In the compression nrKxie #2, in accordance with a control signal supplied from the system control 
circuit 90, and applies the selected compressed data to a recording processing circuit 70. 

The modes to be selected by the innage pickup mode selecting drcuit 64 and the compresston mode se- 
25 looting drcuit 68 are dosely related to factors, such as a recording time or image quality to t>e selected for a 
recording system and the quality of an image to be picked up by the camera 60 or a nrKxie set for the camera 
60. The nfx>des are autonDatically determined in association with such factors. 

According to a relationship with a recording system whk:h will be described later, it is desirable that the 
data rates of Images compressed in the respective compresston modes have a relatk>nshlp represented by an 
30 Integer ratio, for example, 50 Mbps In the HD mode, 25 Mbps in the SQ-High nKXto and 12.5 Mbps in the SD- 
Low mode, as shown in Fig. 22. 

A recording processing drcuit 70 applies recording processing, such as modulatton, to the compressed 
date supplied from the compressk>n mode selecting circuit 68, divMes the processed date into two channels, 
and outpute the divkied data to the respectiva channels. Recording amplifiers 72a and 72b amplify the re- 
ds spective outputs of the recording processing drcuit 70. A rotary drum 74 is provided with two pairs of heads 
76a, 76b and 78a, 78b. The outputs of the recording amplifiers 72a and 72b are respectively recorded on a 
magnetic tape 80 by the heads 76a, 76b and 78a, 78b. The width of each track formed on the magnetic tape 
80 is the same for any of the HD nxKje, the SD-HIgh nK>de and the SD-Low nrxxle. 

Aservo drcuit 82 causes a drum nrK>tor 84 to rotate the rotary drum 74 at a predetermined rotattonal speed, 
40 and also causes a capstan motor 86 to rotate a capstan 88, thereby causing the magnetk: tape 80 to run at a 
predetermined speed. The system contrd drcuit 90 supplies to the servo circuit 82 a target value based on 
an operatnn mode according to an operation instrudfon inputted through the operation panel 92. 
y Rg. 11 shows the retatk>nshlps between the nKxtes selected through the operatton panel 92 and the image 
pkHoip systems, the compression rattos and the recording data rates. 

Ttie camera 60 shown in Fig. 6 will be described in detail with reference to Fig. 12. A photographic lens 
unit 110 indudes a focusing lens 110a for adjusting its focal length and a zooming lens 110b for varying Its 
magnification, and focuses an optical image of a subjed on the photoeledric converston face of an Image pick- 
up devk:e 114 via an iris 112. A predetermined odor filter 116 is attached to the photoeledric converston face 
of the image pickup device 114. 
so The image pickup device 114 operates in accordance with a dock supplied from a dock generating drcuit 
118, and outputs a charge signal. The output of the image pk:kup device 114 Is noise-reduced by a CDS drcuit 
120 and is then gain-contrdled by an AGC circuit 122. The output of the AGC circuit 122 is applied to an ex- 
posure control circuit 124, a focus contrd circuit 126, a white batance adjustnnent circuit 128 and a odor proc- 
essing drcuit 130. 

55 A driving circuit 1 32a and a motor 1 32b drive the focusing lens 1 1 0a along the optical axis, a driving drcuit 
134a and a motor 134b drive the zooming lens 110b along the optical axis, and a driving drcuit 136a and a 
motor 136b drive the iris 112 to cause it to open and cfose. 

A system control circuit 138 oontrds the gain of the AGC drcuit 122 in accordance with the output of the 
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exposure control circuit 124, and also contn>ls the degree of opening of the iris 112 by n^eans of the driving 
circuit 1 36a and the nriotor 1 36b. The system control circuit 138 adjusts the positton of the focusing lens 1 1 0a 
along the optical axis by means of the driving circuit 132a and the nwtor 132b in accordance with the output 
of the focus control circuit 126, thereby placing the photographic lens unit 110 into an In-focus state. 
5 The white balance adjustment circuit 128 fonns a control signal for white balance adjustment, and the sys- 
tem control circuit 138 controls the color processing circuit 130 in accordance with the output of the white bal- 
ance adjustment corcuit 128. The color processing circuit 130 generates a white-balanced luminance signal Y 
as well as odor-difference signals R-Y and B-Y from the output of the A6C circuit 122. A process circuit 140 
converts Into RGB signals the luminance signal Y and the color-difference signals R-Y and B-Y outputted from 
10 the color processing circuit 1 30, and an encoder 142 generates a composite signal from the output of the proo- 
ess circuit 140. The encoder 142 also outputs video signals in Y/C separation form. 

The outputs of the color processing circuit 130 and the outputs of the process circuit 140 may of course 
be outputted to the outside as component outputs. 

A display generating circuit 144 generates display signals indicative of operation mode, tinr>e and date and 
15 the like under the control of the system control circuit 138, and an adder 146 adds the output of the display 
generating circuit 144 to the composite output of the encoder 1 42 and applies a signal Indicative of the addition 
result to an electronic viewfinder 148. Thus, a photographer can view various kinds of information together 
with a subject to be photographed, on the screen of the electronic viewfinder 148. Further, since a composite 
signal is inputted to the electronic viewfinder 148 from a reproducing system which will be described later, it 
20 is possible to view a reproduced image. 

The photographer also can set photographic condittons, such as photographic nrKxJe, phofcographte mag- 
nification and exposure, by operating an operation key 150. 

if photographic image information is digitally processed in the camera shown in Fig. 12, each output signal 
may of course be outputted in digital fomf>. If analog outputs are needed, a D/A converter and a band-limiting 
25 low-pass filter may be provkled at suitable locations. 

The compression processing performed in the compresskm circuit 66 shown in Fig. 6 will be described 
below in brief. Compression of an image is to reduce the anuMjnt of data by removing the redundancy of the 
image. Comprasston of a still image utilizes the spatial redundancy of the image. Compressk>n of a moving 
image utilizes its temporal redundancy in additkm to fts spatial redundancy, but the basic principles are based 
30 on still image compression technk^ues. 

The element technkiues of moving-Image compressk>n which conforms to, for example, the MPEG (Moving 
Picture Expert Group) standard, are DCT (discrete cosine transfonm) processing, quantization processing, cod- 
ing processing and motion adaptation processing. Expanston can be regarded as the inverse process of com- 
presston. The DCT (discrete cosine transform) processing, the quantizatton processing and the coding proo- 
35 easing are common to both the moving-image compressk>n and still-image compresskm. These technk)ues 
will be described below in brief in that order. 

DCT converts spatial coordinates into frequencies. As the pre-processing of oompressk>n, an input pk^ture 
is blocked into a pbcel group of approximately 8x8 pbcels. Multiplicatton processing using DCT oo^idents is 
performed in units of blocks, whereby space data are converted into frequency data. Although the amount of 
40 data is not reduced by DCT alone, it is possible to concentrate data whk:h is wMely dispersed in the picture. 
In other words, an image has a general tendency for more energy to concentrate on a lower spatial frequency 
skJe, and DCT performs the f unctbn of increasing a compression ratk> for substantial compressk>n processing 
to be executed at the succeeding stages. 

The quantizatton processing rounds off the word lengths of coefficients whteh have been converted Into 
45 frequencies by the DCT processing, thereby reducing the amount of data. For example, a data coeff k^ient in- 
dicative of each frequency component produced by DCT is divkled by an appropriate value, and the figures 
below the dednnal point of the resultant value are omitted. By omitting the figures below the decimal point, it 
is possible to reduce the number of bits which are required to represent each coeff k:ient data, whereby the 
total amount of data can be reduced. By setting a divisor for each frequency component, it is possible to in- 
so crease the compressk>n ratio while retaining the required image quality. 

The coding processing assigns to each data a length code corresponding to the occurrence frequency of 
the data. First, a zigzag scan of the quantced data Is performed to convert a two-dimenskmal data array into 
a unkllmenstonal data string. The two-dimensional data array is scanned in a zigzag manner from a DC com- 
ponent toward horizontal and vertical higher-frequency components, whereby the data is rearranged. By run 
55 length coding, the same numbers (mainly, zeros) whk:h continuously occur are replaced with one code which 
collectively represents such continuous occurrence. If the data which appear after a particular locatbn are all 
zeros, an end code is assigned to the data This code indicates that if it is detected in a Mock, the transfer of 
data from the block is brought to an end, and realizes a great, data reduction effect 
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By assigning codes of fewer bits to numbers having higher occurrence frequencies, the substantial total 
number of coding bits can be reduced. 

The motion adaptation processing adds the technique of detecting and predicting a motion to still-image 
compression. The element techniques includes motion detection, motion predictive compensation and inter- 
5 lacing coding. Tlie motion adaptation processing will be described below with illustrative reference to the case 
of compression of a moving image conforming to a television broadcasting standard. 

In the motion detection, image data is delayed by a time which corresponds to an integer multiple of a 
field (or frame) period, as by a frame mennory, and two field (f remne) pictures are compared in a time-axis di- 
rectbn, thereby detecting a motion. As well-known motion detecting methods, there are a method of obteining 
10 the amount of motion as the absolute value of the difference in luminance date between pictures and a method 
of computing the travel of a two-dimensional coordinate point having a highest correlation, thereby detecting 
a motion vector. 

The nrK>tion predictive compensation predicts a motion of an image by the detected motion vector and 
transmits only the difference between a predicted image and an actual image as compensation date. Accord- 

15 ingly, it is possible to reduce the amount of information to be transferred. Specifically, it is possible to reduce 
prediction errore in the case of images, such as an image which oonteins a large still-image portion and moves 
to a snnall extent, an image which moves nrKxIerately and an image which is rectilinearly travelling. Accordingly, 
a high compression effect can be achieved. 

The interlacing coding forms a pixel block for compressbn processing in units of fields. A television signal, 

20 such as an NTSC teieviston signd, has an interlaced structure in which the scanning lines of odd and even 
fields are alternately disposed. An odd field made up of 262.5 odd lines and an even field made up of 262.5 
even lines are pared to form a frame picture made up of 525 lines. 

If an odd field and an even field are simply combined when the amount of motion of a subject in a pk:ture 
is large, a frame image Mure and is visually extrennely impaired. In a blurred portion of the picture, a vertical 

25 spatial correlatton is lowered, so that no high compresston ratk> can be achieved by oompresston coding proc- 
essing. If the amount of motton is small, this problems does not occur. 

For this reason, if the anrK>unt of nrH>tk>n is small, a pixel block for compression processing is formed within 
a frame pk;ture, while If the amount of motk)n is greater than a predetermined amount, a pixel block for com- 
pression processing is formed within a field pbture. 

30 Fig. 13 is a schematk: btock diagram showing the arrangement of an image compressing circuit which 
adopts the above-described moving image oompresston processing techniques. Referring to Fig. 13, an SD 
or l-ID signal outputted from the image ptekup mode selecting circuit 64 shown in Fig. 6 is inputted through an 
input terminal 200. The vkleo signal inputted through the input terminal 200 is inputted to an input buffer 202 
and a motton detecting circuit 204. The input buffer 202 f uncttons as 1-f rame-pertod delay means, and its out- 

35 put is applied to a bk>cking circuit 206 and the nrK>tk>n detecting circuit 204. 

The motbn detecting circuit 204 performs the above-d6scrit>ed comparison computetion on the video sig- 
nal supplied from the input terminal 200 and the video signal outputted from the input buffer 202, thereby de- 
tecting a motton vector. The motton detecting circuit 204 outputs information indicative of the amount and di- 
rectton of the nnotton to a system control circuit 220. On the basis of the motton vector inlbnmatton, the system 

40 control circuit 220 determines whether compressk>n processing Is to be performed in unite of f iekis or in unite 
of frames, and applies the resultant field/frame selectk>n Information to the blocking circuit 206. 

The blocking circuit 206 bk>cks the output image of the input buffer 202 into 8 pixels x 8 pixels as shown 
in Fig. 14, in the units of f iekis or frames according to the field/frame selection signal supplied from the system 
control circuit 220. Fig. 15 shows the pbcel anangemente of odd and even fields within one frame. 

45 A DCT circuit 208 performs discrete cosine transform of the blocked pixel date supplied from the blocking 

circuit 206. By this discrete cosine transform, the image date is converted into coefficient date whbh is rep- 
resented as a block of 8 pixels x 8 pixels in a frequency space as shown in Fig. 16. As the general nature of 
an image, a DC coefficient and lower-frequency AC components have larger values, while higher-frequency 
AC components have values ctose to zero. 

50 The output of the DCT circuit 208 is applied to a quantizing circuit 21 0 and a coefficient setting circuit 212. 
The coefficient setting circuit 21 2 sets a quantizing coefficient for the quantizing circuit 21 0 in accordance with 
a control signal supplied from the system control circuit 220 and the output of the DCT circuit 208. The quan- 
tizing circuit210quantizes the output of the DCT circuit 208 with the quantizing coefficient set by the coefficient 
setting circuit 212. Specifically, date coefficients for the individual frequency components are divided by ade- 

55 quate divisors, and the figures below the decimal points of the respective results are omitted to reduce the 
number of bits. Inckientally, the divisore may differ among the indivMual frequency components. 

A coding circuit 214 f iret performs a zigzag scan of the output of the quantizing circuit 210 in the zigzag 
manner shown in Fig. 17 from a DC component toward horizontal and vertical higher-frequency components 
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as shown in Fig. 17, thereby unidinnensionally rearranging the data. After then, the coding circuit 214 replaces 
continuing zeros with a predetermined code indicative of the numk)er of the continuing zeros by run length cod^ 
ing. As described previously. If all the data which appear after a particular location are zeros, the coding circuit 
214 assigns an end code to the data. The coding circuit 214 also assigns a short code to data the occurrence 

5 frequency of which is high, by variable length coding. Thus, the aniount of data can be greatly reduced. 

An amount-of-data calculating circuit 21 8 calculates the amount of the coded data generated by the coding 
circuit 214 and supplies the result to the system control circuit 220. The system control circuit 220 causes the 
coefficient setting circuit 212 to generate a quantizing coefficient which is selected so that the anuxint of coded 
data to be generated by the coding circuit 214 becomes a predetermined value. 

10 The output of the coding circuit 214 is supplied to an output buffer 216. The output buffer 216 supplies the 
output of the coding circuit 214 to a rear-stage circuit at a data rate. The output buffer 21 6 also supplies infor- 
mation indicative of its internal date occupation ratio to the system control circuit 220. The system control circuit 
220 controls the coefficient setting circuit 21 2 so that this occupation ratio becomes steble in the neighborhood 
of a predetermined value in order to prevent an overflow or a date shortege from occurring in the output buffer 

15 216. Specifically, if the date occupation ratio is high, the system control circuit 220 causes the coefficient set- 
ting c&cuit 212 to set a large coefficient (divisor), whereas if the date occupation ratio is low, the system control 
circuit 220 causes the coefficient setting circuit 212 to set a smalt coefficient (divisor). 

In the arrangement shown in Fig. 13, the system control circuit 220 controls the coefficient setting cincuit 
212 in accordance with the anKHjnt of coded date generated by the coding crcuit 214 (the output of the anrKHjnt- 

20 of-date calculating circuit 218) and the date occupation ratio of the output buffer 21 6. An operator can instruct, 
through a mode selecting member 222, the system control circuit 220 to perform switohing anrK>ng the com- 
pression ratios (target values), the compression systems and the like. Of course, the system control circuit 
220 can adaptively control the compression ratios (target values), the compression systems and the like in 
accordance with the result of the detection of a motton of an image and an operation mode set by the nruxte 

25 selecting member 222, v^ereby it is possible to eff k:iently compress a moving image. As a matter of course, 
by changing the coeff teient to be set by the coeff teient setting circuit 212, it is also possible to vary the conv 
presston ratio. 

The recording system for recording a signal supplied from the camera system of Fig. 12 will be described 
below in d^il. Rg. 18 is a d^led block diagram showing the arrangement of the recording system. In the 
30 shown arrangement, a system control circuit 336 is substentlally Mentical to the system control circuit 138 of 
the can^era system. 

An A/D converter 300 converts the luminance signal Y into a digital signal, while an A/D converter 302 
converts the chrominance signal C into a digital signal. The luminance signal Y and the chrominance signal C 
are those supplied from the camera system described prevkxjslywithrefmncetoRg. 12. Of course, if digital 

35 processing is already performed in the camera system, neither of the A/D converters 300 and 302 is needed. 

A multiplexer 306 of a video date processing circuit 304 multiplexes the outputs of the A/D convertera 300 
and 302 and outputs the multiplexed date to an an>ount-of-informatk>n compressing circuit 308. The amount- 
of-informatk>n compressing circuit 308 compresses the multiplexed date by using a compresston system and 
a compresston ratb according to nKxJe intbrmatton supplied from the system control circuit 336. The amount- 

40 of-informatk)n compressing circuit 308 is-substantially kientical to the circuit described above with reference 
to Fig. 1 3. Of course, it is also possible to adopt a circuit arrangement for indhridually compressing the amounts 
of information of luminance date and chrominance data without multiplexing these date in the multiplexer 306. 

A shuffling circuit 310 rearranges the output date string of the anrK>unt-of-lnformatk>n compressing circuit 
308 in accordance with appropriate rules, thereby preventing a transmisston error from easily occurring in the 

45 date string. This shuffling operation also has the effect of making uniform the uneven distributton of the amount 
of informatk>n in a pk:ture which is t>ased on the presence of dense and spares porttons in the picture. The 
executk>n of the shuffling operatton at a stege preceding the compression of the amount of informatton is con- 
venient for variable tength coding, such as run length coding. 

An ID adding circuit 312 adds kientif icatnn (ID) informatk>n f6r restoring the date shuffled by the shuffling 

50 circuit 31 0. This identification InfonmatkMi also conteins nDode infom^tton indk^ative of niodes used for record- 
ing (the kind of compression system and the like), and is used as auxiliary informattonfor expanston processing 
during reproductton. An ECO adding circuit 31 4 adds an error-correcting code to the output date of the ID adding 
circuit 312. 

The video data subjected to the at>ove-described processing in the video date processing circuit 304 is 
55 distributed into two channels by a date distributing circuit 316. 

An A/D converter 318 converts the L-channel signal of a stereophonic audio signal into a digital signal, 
while an A/D converter 320 oonverte the R-channel signal Into a digital signal. A multiplexer 324 of an audk> 
date processing circuit 322 nMiltiplexes the outputs of the A/D convertera 318 and 320 and outputs the muKi- 
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plexed data to an amount-of-information compressing circuit 326. The anKHint-of-infoimation compressing cir- 
cuit 326 compresses the multiplexed data by using a compression system and a compression ratio according 
to mode information supplied from the system control circuit 336. 

If the recording rate of video data is large, as in the case of an HD signal, audio information may also be 
5 recorded on a recording medium without compression. 

A shuffling circuit 328 rearranges the output data string of the anK>unt-of-lnformation compressing drcuit 
326 in accordance with appropriate rules, thereby preventing a transmission error from easily occurring in the 
data string. An ID adding circuit 330 adds identification (ID) information for restoring the data shuffled by the 
shuffling drcuit 328. This Identification information also contains nrKKJe information indicative of modes used 
10 for recording (the kind of compression system and the lilce), and is used as auxiliary information for expansion 
processing during reproduction. An ECC adding drcuit 332 adds an ennor-correcting code to the output data 
of the ID adding drcuit 330. 

The audio data subjected to the above-described processing in the audio data processing circuit 322 is 
distributed into two channels by a data distributing circuit 334. 
15 A pilot generating drcuit 338 generates a pilot signal for tracking servo, and a sub-code generating drcuit 
340 generates auxiliary data to be recorded simultaneously with the video and audio data Such auxiliary data 
contains, for example, an address code for searching for a positfon on a magnetic tape and the indexes of a 
program to be recorded. 

Amultlplexer 342 multiplexes one of the channel outputs of each of the data distributing drcuits 316 and 

20 334, the pilot signal outputted from the pilot generating drcuit 338, and the sub-code data generated by the 
sub-oode generating drcuit 340. A multiplexer 344 multiplexes the other channel output of each of the data 
distributing drcuits 316 and 334, the pilot signal outputted from the pilot generating drcuit 338, and the sub- 
code data generated by the sub-code generating drcuit 340. In the case of time-base nrujitiplexing, the multi- 
plexing of the pi lot signal may be performed in accordance with an area division ATF system which is well known 

25 in the field of digital audk> tape recorders. 

Digits nmdulating drcuits 346 and 348 digitally modulate the respective outputs of the nujltlplexers 342 
and 344 by means of, for example, 8-10 conversion and an NRZI method. 

The recording system according to the present embodiment is provkled with two pairs of magnetic heads. 
A head switching ctaiit 350 switches the output of the modulating circuit 346 between recording amplifiers 

30 354 and 356 in accordance with a control signal supplied from a servo drcuit 378. A head switching drcuit 352 
switches the output of the modulating circuit 348 between recording amplifiers 358 and 360 in accordance with 
a contrd signal supplied from the servo circuit 378. The outputs of the recording amplifiers 354, 356, 358 and 
360 are respectively applied to magnetic heads 364a, 364c, 364b and 364d of a rotary drum 362, whereby 
they are recorded on a nfiagnetk: tape 366. Fig. 19 shows one example of the track pattern of the magnetic 

35 tape 366. Each of the tracks contains a pilot signal P, audto data A, sub-oode S and video data V. Rg. 20 shows 
the detailed data structure of the sut>-oode S. 

The servo circuit 378 controls the rotatfon of the rotary drum 362 and the running of the magnetic tape 
366 as welt as the head switching operations of the head switching drcuits 350 and 352. Spedf ically, a rotatfon 
detector (FG) 376 for detecting the rotatton of a capstan motor 374 for causing the magnetic tape 366 to run 

40 is connected to the capstan motor 374, and the servo circuit 378 controls, according to the output of the rotatfon 
detector (FG) 376, the capstan motor 374 to cause it to rotate at a predetermined rotatfonal speed. 

Also, a drum motor 368 rotates the rotary drum 362, a rotation detector (FG) 370 detects the rotational 
speed of the drum motor 368, and a rotatk>nal phase detector (PG) 372 detects the rotetional phase of the 
rotary drum 362. The servo circuit 378 drives, according to the outputs of the rotation detector (FG) 370 and 

45 the rotetional phase detector (PG) 372, the drum motor 368 to cause the rotery drum 362 to rotete at a pre- 
determined rotetk)nal speed. The servo drcuit 378 also contrds the head switching operations of the head 
switching drcuits 350 and 352 in accordance with the output of the rotettonal phase detector (PG) 372. 

The system control circuit 336 controls the entire recording system In accordance with an instructbn in- 
putted through an operation panel (not shown) and on the basis of the operating state of each part 

50 The f uncttons of the system .control drcuit 336 and the servo circuit 378 are realized by one microcomputer 
chip. 

The reprodudng system will be described below In detail with reference to Fig. 21. In Rg. 21, kientteal 
reference numerals are used to denote constituent elements kientteal to those shown in Fig. 18. Spedf k»lly, 
in a manner similar to the recording operatkMi, the servo circuit 378 causes the magnetic tape 366 to run at a 
55 predetermined speed by means of the capstan motor 374 as well as causes the rotary drum 362 to rotate at 
a predetermined rotational speed and in a predetermined rotational phase by means of the capstan nrwtor 374. 

The outputs of the nruignetk: heads 364a, 364c 364b and 364d are respectively amplified by reprodudng 
amplifiers 380, 382, 384 and 386, and the outputs of the reproducing amplif iere 380, 382 and 384, 386 are 
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respectively applied to head switching drcuits 388 and 390. In accordance with control signals supplied from 
the servo circuit 378, the head switching circuit 388 switches the outputs of the reproducing amplifiers 380 
and 382 therebetween, vvhile the head switching circuit 390 switches the outputs of the reproducing amplifiers 
384 and 386 theret>etween. Demodulating circuits 392 and 394 respectively digitally demodulate the outputs 

5 of the head switching circuits 388 and 390 by a redundancy detecting method, such as a differential detecting 
method, an integral detecting method or Viterbi decoding, and output two-level signals. Each of the outputs 
of the demodulating circuits 392 and 394 Is made of information which includes video information, audio in- 
formation, a pilot signal and sub-code information in a time division multiplexed state. 

Signal distributing circuits 396 and 398 supply the respective outputs of the demodulating circuits 392 and 

10 394 to predetermined circuits: that is to say, the video information is supplied to a data integrating circuit 406, 
the audio inlbmnation is supplied to a data Integrating circuit 424, the pilot signals are supplied to a pilot de- 
tecting circuit 400, and the sub-code information is supplied to a sub-code detecting circuit 402. 

The pilot detecting circuit 400 detects as an error signal the time difference between the pilot signal and 
a timing reference signal corresponding to an off-track amount relative to the right and left trades, and supplies 

IS the error signal to the servo circuit 378. The servo circuit 378 adjusts a tape transporting speed In accordance 
with the error signal. The error signal can-also be used as auxiliary inlbmnation for Identification of a recording 
mode. 

A sub-code detecting circuit 402 decodes the content of the sub-code from each of the S outputs of the 
signal distributing drcuits 396 and 398, and supplies the result to a system control circuit 404. The system 
20 control drcult 404 oontrds each part in accordance with the content of the reproduced sub-code. 

The data Integrating circuit 406 integrates the video Information supplied from the signal distributing cir- 
cuits 396 and 398 via two lines, and outputs the integrated video information to a video data reprodudng drouit 
408. 

In the video data reproducing drcult 408, an error correcting drcuit 410 corrects an error which has oo- 

25 curred during recording or reproduction. If the error cannot be corrected, the error correcting drcuit 41 0 per- 
forms correction of the error by using interpolation. An ID detecting circuit 412 detects the ID added by the ID 
adding drcult 312 during recording, and supplies the ID to the system control drcuit 404. Ade-shuffling drcuit 
414 restores the data string rearranged by the shuffling drcult 310, and an anx>unt-of-information expanding 
circuit 41 6 expands the data connpressed by the amount-of-infonnation compressing circuit 308, In accordance 

30 with the modB information supplied from the system control circuit 404, thereby restoring the original image 
data. Adata separating drcuit 41 8 separates the original Image data Into luminance data and chrominance data 
and supplies the respective data to D/A converters 420 and 422. The data separating drcult 418 also outputs 
the digital image data to the outside. 

The D/A converter 420 converts the luminance data into an analog signal, while the D/A converter 422 

35 converts the chrominance data into an analog chrominance signal. The analog signals are both outputted to 
the outside, and are also converted into a composite signal, which Is inputted to the adder 146 of Fig. 12. An 
operator can view a reproduced image in the electronic viewf inder 148. 

The data integrating drcuit 424 integrates the audio information supplied from the signal distributing cir- 
cuits 396 and 398 via two lines, and outputs the Integrated audio Infbnmation to an audio data reprodudng 

40 circuit 426. 

In the audio data reprodudng drcuit 426, an error correcting circuit 428 corrects an error which has oc- 
curred during recording or reproduction. If the error cannot be corrected, the error correcting drcuit 428 per- 
forms correction of the error by using interpolation. An ID detecting circuit 430 detects the ID added by the ID 
adding drcult 330 during recording, and supplies the ID to the system contrd c^it 404. Ade-shuffling drcult 

45 432 restores the data string rearranged tiy the shuffling drcuit 328, and an anK>unt-of-information expanding 
circuit 434 expands the data compressed by the amount-of-information compressing drcuit 326, in accordance 
with the nrK>de information supplied from the system contrd drouit 404, thereby restoring the original audio 
data. Adata separating drcult 436 separates the original audio data into L-channel audio data and R-channel 
audio data and supplies the respective data to D/A converters 438 and 440. The data separating drcuit 436 

so can also output the digital audio data to the outside. 

The D/A converter 438 converts the L-channel audio data into an analog signal, while the D/A converter 
440 converts the R-channel audio data Into an analog signal. The analog signals are both outputted to the 
outside. 

As descrit>ed previously, the present embodiment is provided with the three nKKles: the HD nrKxle, the SD- 
ss High nrKxJe and the SD-Low nrKxie. Since recording track patterns differ anrK>ng the three nxxJes, mode kien- 
tif Ication informatk>n is recorded in sub-code areas so that reproduction from tracks can be correctly per- 
formed in the case of any of the three nnodes. The recording track patterns and mode MentlficatkMi methods 
for the respective nrwdes will be described below. Fig. 22 shows magnetic tape running speeds, the number 
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or tracks per field and compression ratios for the respective tt\odes. 

The SD-Low mode serves as a long-time recording nrxxlefor the SD signal. Out of the four magnetic heads 
Ha, Hb, Ho and Hd shown in Fig. 23, only the magnetic heads Ha and Hb are used, and five tracks per field 
are formed as shown in Fig. 24. Fig. 25 shows the timing of head switching. Recording current is alternately 
s applied to the magnetic heads Ha and Hb each time a drum PG pulse goes high while a rotary drum is being 
rotated at 150 rps. 

In the SD-High mode, out of the lour magnetic heads Ha, Hb, He and Hd shown in Fig. 26, only the magnetic 
heads Ha and He are used, and ten tracks per field are formed as shown in Fig. 27. Fig. 28 shows the timing 
of head switching. While the rotary drum is being rotated at 150 rps, the recording current is applied to the 
10 magnetic head Ha if the drum PG pulse goes high and to the magnetic head He if the drum PG pulse goes 
low. 

In the HD mode, all the four magnetic heads Ha, Hb, He and Hd shown in Fig. 29 are used, and twenty 
tracks per field are formed as shown in Fig. 30. Fig. 31 shows the timing of head switching. While the rotary 
drum is being rotated at 150 rps, the recording current is applied to the magnetic heads Ha and Hb If the drum 

15 PG pulse goes high and to the magnetic heads He and Hd if the drum PG pulse goes tow. 

Fig. 32 shows a ftowchart of nrK>de Mentif k»tk>n whtoh is executed during reproductton. First, the current 
reproduction mode is confirmed (S1). In Step S2, the flow proceeds to any one of Steps S3, S4 and S5 In ac- 
cordance with the result of the conf inmatbn which indicates any one of the SD-Low mode, the SD-High mode 
and the HD mode. Any value of *5". "1 0" and "20" is set in a variable N (S2, S4 or S5). 

20 The mode used during rsoording is identified on the basis of the sub-code of a reproduced digital signal 
(86 and 87), and the subsequent reproductk>n mode Is determined. In Step 87, the flow proceeds to any one 
of Steps S8, S9 and S1 0 in accordance with the determined nrx>de which is any one of the SD-Low nrKKJe, the 
SD-High mode and the HD mode. Any value of "5", '1 0" and "20" is set in a variable M which detenmines the 
number of tracks per field (88, 89 or 81 0). 

25 The variables N and M are compared (811). If N < M, the running speed of the magnetic tape is increased 
(81 2). If N = M, the running speed of the magnetic tape is kept (81 3). if N > M, the running speed of the magnetic 
tape is increased (SI 4). In other words, the running speed of the magnetk: tape Is controlled to become equal 
to the tape speed specified by a mode selected during recording. 

After the completkm of Step 812, 813 or 814. the flow returns to Step 81, and the above-described proc- 

30 essing Is repeated. 

An embodiment of a video recording and reproducing apparatus In which the down converter shown in 
Fig. 7 and the up converter shown in Fig. 33 are used as broadcasting system converters will be described 
below with reference to Fig. 34 as well. 

Rg. 33 shows one example of an NTSC-HD system converter which serves as the up converter. In the 

35 NT8C-HD system converter shown in Fig. 33, an NTSC signal is decoded through a motk>n adaptive type 
NTSC decoder 570, and the aspect ratio of the decoded signal is converted from 4:3 to 1 6:9 in an aspect ratk) 
conversion part 571. Then, the numt>er of scanning lines is converted from 525 to 1,125 in a number-of-scan- 
ning-lines converston part 572, and the field frequency Is converted from 59.94 Hz to 60 Hz in a field frequency 
converston part 573. Thus, the NTSC signal is converted into an HD signal to be outputted. 

40 Fig. 34 is a block diagram showing a video recording and reproducing apparatus according to another env 
bodiment of the present inventton. An operator can select recording or reproductk>n, HD mode or SD nKKJe 
and the like on an operation panel 500. The following description refers to four kinds of operatk)ns of the re- 
cording and reproducing system of the apparatus. The input signal of this embodiment Is an HD signal. 

(1) Recording in SD Mode (Long-Time Recording Mode) 

45 "RECORDING" and "SD" are selected on the operafion panel 500. and a system controller 501 con- 

nects the nrK>vable contact of a switch 506 to a contact 0 or © thereof. An HD Input signal is down- 
converted into an SD (for example, NTSC) signal by a down converter 503. The system controller 501 also 
controls a switch 502 to connect the movable contact of the switch 502 to a contact 0 thereof. Thus, the 
SD signal is recorded on a tape 510 through a recording system 509. During this time, an SD monitor 504 

50 Is used. 

(2) Recording in HD Mode (High Definition Mode) 

"RECORDING" and "HD" are selected on the operatton panel 500, and the system controller 501 con- 
nects the movable contact of the switch 502 to a contact ® thereof. The HD input signal is drectly recorded 
on the tape 510. During this time, either one of an HD nwnitor 505 and the SD monitor 504 can be selected. 
55 If the HD monitor 505 is to be used, the movable contact of the switch 506 is connected to the contact 

0 or (S) thereof so that the HD signal can be directly outputted to the HD monitor 505. 

If the SD monitor 504 Is-to be used, the movable contact of the switch 506 is similarly connected to 
the contact 0 or (S) thereof, and the HD signal is down-converted into an SD signal by the down converter 
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503. By connecting the nfK>vat>le contact of the switch 507 to any one selected from the contacts G), ® 
and ® thereof, the SD signal can be outputted to the SD nionitor 504. 

By adopting the above-described arrangement, it is possible to provide a camera-integrated type VTR 
of reduced size. 
5 (3) Reproduction in SD Mode 

"REPRODUCTION" and "SD" are selected on the operation panel 500» and the system controller 501 
connects the movable contact of the switch 507 to a contact <3) thereof. An SD signal reproduced from 
the tape 510 by a reprodudng system 511 is displayed on the SD monitor 504 as a reproduced output lnr>- 
age. If the SD signal is to be displayed on the HD monitor 505, it is converted into an HD signal by an up 
10 converter 508 and the movable contact of the switch 506 is connected to a contact ® thereof. 
(4) Reproduction in HD Mode 

"REPRODUCTION" and "HD" are selected on the operation panel 500, and the system controller 501 
connects the movable contact of the switch 506 to a contact (D thereof. A reproduced HD signal Is directly 
displayed on the HD nru)nltor 505 as a reproduced output image. If the HD signal is to be displayed on the 
IS SD monitor 504, the movable contact of the switch 506 is similarly connected to the contact ® and the 
HD signal is converted into an SD signal by the down converter 503. When the movable contact of the 
switch 507 is connected to a contact 0 thereof, the SD signal can be displayed on the SD monitor 504. 
The following table shows the manner of connection of the contacts (1) to (3) of each of the switches 502, 
506 and 507 during each of the SD and HD modes. 

20 
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Although in the above-described embodiment the up converter 508 is employed, a multi-scan monitor may 
30 also be used instead of the HD nmnitor 505. In the case of the multi-scan monitor, the up converter 508 can 
be omitted because If an SD (for example, NTSC) signal Is inputted, the SD signal is scanned by using 525 
scanning lines/frame. As the SD-Low nruxje. an SD signal having a horizontal resolution of approxinr>ately 230 
lines which is a standard innage quality in general domestic apparatus may also be applied to the multi-scan 
monitor. 

35 As can be readily understood from the above description, In accordance with the at>ove-described env 
tKXiiment, since a compressbn nrKxle suitable for image compression processing to be executed in a recording 
system is selected according to a photographic nKxJe selected in a Image pickup system, a photographic image 
can be efficiently compressed by the innage compression processing, so that good image quality and a high 
compression ratio can be achieved. 

40 Further, in accordance with the above-described embodiment, In one camera-integrated type VTR, it is 
possible to achieve selective utilization of a plurality of camera nrxxJes conforming to a plurality of broadcasting 
systems. Also, the setting of a compression mode, such as the selection of a compression ratio and a conv- 
presslon system for an image, and the setting of the required recording mode in a VTR can be automatically 
controlled by a system controller in accordance with the selection of a camera nrKXle. Accordingly, it Is possible 

45 to realize a canrtera-integrated type VTR which can be uti lized in a variety of applicatnns by an easy operation 
without the need to perfonm a complicated connection or operation. 

Also, In accordance with the above-described embodiment, since a single down converter is used to per- 
form recording of a video signal input and reproduction of a recorded video signal, it is possible to reduce the 
circuit scale of the apparatus, and It is also possible to selectively record or reproduce an HD signal and an 

50 SD signal. Also, it Is possible to employ an SD nfK>nitor as an output nK)nltor for an HD signal input Further, 
since the SD monitor can be used as a monitor, it is possible to realize a camera-Integrated type VTR which 
is reduced in size compared to conventional camera-Integrated type VTRs. 

In the above-descril>ed embodiment, the HD nK>de, the SD-Low niode and the SD-High nrxxJe are prepared 
as the three recording modes. However, the kinds of modes are not limited to these modes, and it is also pos- 

55 sible to use three modes such as HD, SD and ED modes. 

The manner of nnode identification during reproduction and the sequence of control to be executed for the 
mode identification will be described below with reference to Fig. 35. 

Step P1: The current reproduction running nrK>de of a VTR is confirmed. 
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Step P2: A variable N is set to N = 1 0 or N = 20 according to which of the three modes is selected. 

Step P3: Asuk>-Gode is detected from a reproduced digital signal, and the mode used during recording is 
identified on the basis of the sub-code of the reproduced digital signal, and the required reproduction mode 
is determined. 

5 Step P4: The required number of tracks per unit time M and a data compression ratio CR are respectively 

set to M = 10 or 20 and CR = 5 or 10 in accordance with any one of the three nwdes which is indicated by 
reproduced ID data. 

Step P5: The target value of capstan speed control is set in accordance with the result of a comparison 
between the values of the variables N and M. 
10 The flow proceeds from Step P5 to any one of the succeeding three steps. 

if N > M, It is determined that the current speed is greater than the speed used during recording, and the 
current speed is decreased. 

If N < M, It is determined that the current speed is smaller than the speed used during recording, and the 
current speed is Increased. 
IS If N = M, the current speed is IcepL 

Step P6: A data expansion ratio is set to 1/CR and decoding is executed. 

The flow returns to Step PI for confirming the current mode, and the above-described routine is repeated. 

To obtain a better understanding of the operation of the focusing control circuit 61 shown in Fig. 6, the 
relationship between system conversion (conversion between television systems) and TVAF (automatic focus- 
20 ing using a video signal) will be described below with refsrsnce to Figs. 36 and 37. 

The amount of information carried by an IHDTV signal is approximately five times that of information carried 
by an existing broadcasting (SD) system. Further, the HDTV signal contains mors high-frequency spectrum 
components than the SD signal. 

Fig. 36 shows the level variations of the anrK>unt of high-frequency components contained in the respective 
25 signals conforming to the two broadcasting systems with respect to the movement of the focus of an image 
pidaip optical system t>etween its closest-distance position and its infinity position. Both curves A and B reach 
the respective peaks at an in-focus point 

The curve A indicates the variatk>n curve of the HDTV signal, while the curve B indicates the variation 
curve of the existing TV signal. The relatkMiship between the heights at the in-focus point of the respective 
30 curvesAandBisA^B. 

The relattonship between the wMths of in-focus areas "a" and "b* in which to restart an AF operatton is a 
^ b. A sharper curve provides a smaller in-focus area for which AF restarting computations must be executed 
more frequently. In consequence, the curve A can achieve a better focusing characteristic in terms of focusing 
accuracy. 

35 In other words, if HDTV video infbrmatk>n whbh contains a larger amount of infonmatton is used, it is pos- 
sible to achieve TVAF of higher performance. 

For this reason, in an Image pickup system emptoying a down converter, video informatkm which is not 
yet processed by the down converter is suitably used as information for the aforesaki TVAF. 

incklentally, as shovim in Fig. 37, signal frequency components differ between the existing NTSC and PAL 
40 broadcasting systems as well. Accordingly, if optimum ones of the signal frequency components are selectively 
employed according to the kind of subject or photographic conditions (the illuminance of surroundings), it is 
possible to improve detectton accuracy. 

As shown in the coordinate plane of Fig. 37 whk:h is defined by three kinds of frequency axes, if it is as- 
sumed that the horizontal frequencies of the NTSC and PAL video signals are the same, the NTSC system 
45 provides a picture which is made up of 60 fields/second with respect to the temporal frequency axis and 525 
scanning lines with respect to the vertical frequency axis. Accordingly, the video signal components of the 
NTSC video signal are present In the frequency area defined by 60/2 and 525/2. 

The PAL system provides a pk:ture which is made up of 50 fields/second with respect to the temporal fre- 
quency axis and 625 scanning lines with respect to the vertical frequency axis. Accordingly, the video signal 
50 components of the PAL video signal are present in the frequency area defined by 50/2 and 625/2. 

By selectively utilizing the different characteristics in accordance with the kind of subject whose image is 
to be picked up and the kind of photographk; mode, it is possible to further improve the performance of TVAF. 

The Improvement of the performance of TVAF leads to not only an Improvement In the diameter of a cirde 
of least confusion at a final In-focus position but also an Improvement in the stability of the process of finding 
55 an in-focus positk>n (for example, an unstable behavior such as hunting or fluctuation can be reduced). 

As described above, a subject image is photoelectrically converted by the CCD built in the HDTV camera 
60 and an HD signal having a high degree of def Initfon and a large amount of informatfon is outputted. 
An embodiment in which a concept called Scalability" is applied to the hierarchlal structure of image in- 
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formation of a VTR to improve data handling will be described below with reference to Figs. 38 to 49. 

A technique for performing coding or decoding and recording or reproduction of HD information in a struc- 
ture in which an NTSC signal is included in the HD information will be described below with illustrative reference 
to a two-layer structure consisting of the HD Information and the NTSC information. 
5 First, encoding of an NTSC signal is performed and the encoded sinal is transferred (or recorded). 

Then, a non-transmitted or unrecorded information portion is transferred (or recorded). 

An operation which is performed by recording means having the arrangement shown in Fig. 38 when an 
HD signal is inputted thereto will be described below. 

The Input HD signal is down-converted into an SD signal by a down converter 661, and the output of the 
10 down converter 661 is inputted to an SD-signal encoder 662. The encoded SD signal is divided into two chan- 
nels by a recording channel divider 663. and the two outputs of the recording channel divider 683 are supplied 
to recording head amplifiers 671 and 673, respectively. Then, information recording tracks are formed on a 
magnetic recording medium 660 by magnetic recording heads 672 and 674. In the n^ntime, the output of 
the SD-slgnal encoder 662 is supplied to an SD-slgnal decoder 665 and, in an up converter 664, the output of 
IS the SD-signal decoder 665 is converted into an HD signal which contains an image distortion (error) occurring 
during encoding/decoding. If this degradation signal (recording SD Information) is subtracted from the previous 
input signal, a difference signal for forming an HD signal can be obtained. Such a difference signal is formed 
by a subtracter 669, and the amount of data contained in the difference signal is reduced In a data compressor 
666, and the output of the data compressor 666 is inputted into a data formatter 667 for causing the SD signal 
20 to conform to the recording standard of the HD signal. The output of the data formatter 667 is divided into two 
channels by a recording channel divider 668 similar to the aforesaid recording channel divider 663. The thus- 
obtained HD additional information is supplied to recording head amplif »rs 675 and 677. Magnetic recording 
heads 676 and 678 sequentially record and form a pair of HD informatbn recording tracks In an area adjacent 
to the pair of SD Infonmatton recording tracks formed by the outputs of the divider 663 on the magnetk: recording 
25 medium 660. 

The manner of the above-described recording operation is diagrammatically shown in Fig. 40. 

The SD information and the HD additional Information, which are In the inclusive relattonship shown by a 
symbolic block (left) representative of the anrKXjnt of image informatk>n, are respectively recorded by two paire 
of double azimuth (-ty-) heads at the rate of two tracks at one time, and a total of four tracks constitute a baste 
30 unit 

The tape transporting speed used during the above-described recording operation is selected to be two 
times the tape transporting speed used during SD recording (N = 2). 

Fig. 39 is a schematic view showing the operation of an SD recording mode for recording only the SD in- 
formation on a recording medium by one pair of double azimuth (+/-) heads at the rata of two tracks at one 
3$ time. 

The tape transporting speed used during this recording operation b selected to be a standard speed (N 
= 1). 

An example of the arrangement of reproducing means for reproducing artxtrary informatfon from a nnag- 
netto tape on which SD informatfon and HD additfonal informatfon are recorded in the above-described manner 
40 will be described below, and the reproducing operatfon of the reproducing means will be described with refer- 
ence to Fig. 41. 

Signals, which are respectively outputted from a pair of magnetic heads 702 and 704 for tracing only a 
pair of SD informatfon recording tracks on a magnetic tape 709 recorded in an HD recording mode, are re- 
spectively amplified by head amplif iere 701 and 703. TTie signals outputted from the head amplif iere 701 and 

45 703 are integrated by a data combiner 693, and the output of the data combiner 693 is decoded from its re- 
cording data format into an SD signal, such as an NTSC signal, by an SD-signal decoder 692. The SD signal 
is converted into an HD-signal format by an up converter 691 . The processing of this SD-HD format conversion 
is the inverse of the processing performed by the above-described down converter. 

Signals, which are respectively outputted from a pair of magnetic heads 706 and 708 for tracing only a 

50 pair of HD additfonal informatfon recording tracks on the magnetic tape 709 recorded in the HD recording mode, 
are respectively ampliffod by head amplifiera 705 and 707. The signals outputted from the head ampliffore 
705 and 707 are integrated t^ a data combiner 697, and the output of the data combiner 697 is decoded from 
its recording data format into a compressed HD additional signal by an HD-signal decoder 696. The com- 
pressed HD additfonal signal is converted into an HD additional signal by a data expander 695. 

55 The SD informatfon and the HD additfonal informatfon which have been converted into a comnv>n HD signal 

format in the above-described manner are added together by an adder 694, whereby the original HD signal is 
reconstructed. 

Fig. 42 schematfoally showis the manner of the above-described reproductfon from the magnetfo tape re- 
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corded in the HD recording mode. 

Both the period during which a pair of magnetic heads for tracing only a pair of HD additional Information 
recording tracks on a magnetic tape recorded in the HD recording mode trace the magnetic tape and the period 
during which a pair of magnetic heads for tracing a pair of SD Information recording tracks on the magnetic 

5 tape trace the magnetic tape are selected on the basis of the angle over which the magnetic tape Is wrapped 
around a head drum. If each of the periods is selected to t)e 180 degrees, an HD additional data reproduction 
period and an SD data reproduction period appear alternately at Intervals of one-half rotatton of the head drum. 

During each of the data reproductton periods, the signals recorded on two tracks are reproduced tiy either 
of the pairs of double azimuth heads provkled on the rotary drum. The signals recorded on a total of four tracks 

10 are reproduced as a bask: unit 

Accordingly, the signals recorded on four tracks whk:h constitute the bask: unit of the aforesaid Information 
can be reproduced during one rotation of the head drum. The biduslve and oomblnatfon relattonships between 
the SD information and the HD additional infonrnatton whtoh are reproduced in the above-described manner 
are shown In the right-hand part of Fig. 42 by using symbolic bfocks each representative of the amount of image 

15 information. 

Compatible rsproductfon which is most Important in the present Inventfon will be described below. 

The folfowing description refers to a case where an SD recording apparatus having no recording function 
for the HD recording mode is used to perform reproduction from a magnetk: tape recorded In the HD recording 
nrKxJe. as shown in Fig. 49. 

20 Fig. 44 shows the manner in which a pair of magnette heads for tracing a pair of SD informatk>n recording 
tracks on a magnetto tape recorded in the SD recording mode traces the magnette tape to reproduce an SD 
signal. Only one pair of double azimuth heads are provided on a head drum, and SD Infonmation ak>ne is re- 
corded on each track of the magnetic tape, in this case, each SD data rBproductk3n period occurs only once 
during one rotatton of the head drum. Since the tape transporting speed is the standard speed (N = 1), the SD 
25 information recorded on each recording track is sequentially reproduced without skipping any of the recording 
tracks. Fig. 44 schematically shows the manner of the above-described reproducing operation. 

if recording-mode klentif ication Inf6rmatk>n, such as ID, Is detected from a vkjeo area or a sub-code area 
by the detector 771 shown In Fig. 49 during the SD recording mode reproducing operatton, a compatit>le re- 
production mode is selected. When a servo circuit 773 receives an instruction from the detector 771, the servo 
30 circuit 773 sets the current tape transporting speed to a double speed equal to the tape transporting speed 
for the HD reproductfon mode, incklentally, a motor 774 is provided for driving a capstan, and a frequency gen- 
erator (FG) 775 is provided so that the servo circuit 773 can confirm the state of rotetion of the capsten. 

The pair of double azimuth heads for SD signals, which are provMed on the head drum, trace only pairs 
of SD informatton recording tracks on a magnetic tape recorded in the HD recording mode. However, since no 
35 magnetic heads for HD signals are provMed, the magnetic tape is transported without tracing a pair of HD ad- 
dittonal Informatton tracks. Accordingly, an HD addition data track Idle running period and an SD date repro- 
duction period alternately appear at intervals of one-half rotetion of the head drum. Fig. 43 schemat»ally shows 
the manner of the above-described reproducing operation. 

Reproduction from only two tracks for SD signals out of four tracks whteh constitute one bask: unit is per- 
40 formed by the pair of double azimuth (+/-) heads provided on the rotary drum, at Intervals of one rotetton period. 
TTie signal reproduced in the above-described manner is converted into an SD signal, such as an NTSC 
or PAL signal, by the SD-signal decoder 772 shown in Fig. 49, and the SD signal is outputted from the SD- 
signai decoder 772. The manner of the above-described reproductton from the recorded tracks is shown in 
Fig. 45 In the form of a recording track pattern. 
45 The recording tracks shown in Fig. 45 constitute groups each consisting of four tracks indicated by char- 
acters "a" to "d" affixed to the respective numbers. 

The characters "a* and "b" indk:ate tracks for SD signals (represented by meshes), and the characters "c" 
and "d" indbate addlttonal tracks for HD signals. 

In the compatible reproductton mode, reproduction from only the tracks "a" and "b" is performed, and no 
so reproduction from the track "c' nor 'd" is performed. 

Fig. 48 is a graphk: representetfon showing a head relative speed Vhead determined by a tepe transporting 
speed Vtepe and a head drum rotational speed Vdrum, and the horizontal and vertical axes represent the tepe 
transporting speed Vtepe and the head drum rotattonal speed Vdrum, respectively. 

Since the head relative speed Vhead reaches 9,000 rotetions during the SD mode. It is not practk^ to 
55 increase the rotetk>nal speed to a further extent for the purpose of coping with the HD mode. If the rotational 
speed is selected to be not less than 9,000 rotations, two kinds of trace angles are formed in the case of the 
respective standard and double speeds, as shown in Fig. 46. 

A line VI indicates the case of reproductton of an SD mode recording, and a line V2 Indicates the case of 
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reproduction of an HD mode recording. In the case of the compatible reproduction mode according to the pres- 
ent embodiment, the tape transporting speed Vtape and the drum rotation speed Vhead are completely the 
same as those used in the HD reproduction nnode, the head trace V2 is selected so that an SD track portion 
can be traced without any problem. Each of Figs. 47 and 48 Is a table showing whether each of the SD and 
5 HD reproduction modes can be used for magnetic tapes recorded in the respective SD and HD recording 
modes, and Fig. 47 shows the case of an SD signal reproducing apparatus, while Fig. 48 shows the case of 
an HD signal reproducing apparatus. 

As can be seen from Figs. 47 and 48, not only the HD signal reprodudng apparatus but also the SD signal 
reproducing apparatus can effect reproduction from any of the magnetic tapes recorded in the SD recording 
10 mode or the HD recording mode. 

It is to be noted that since reproduction from a magnetic tape recorded in the SD recording mode can be 
performed in the HD-signal format, "inecording mode SD/reproduction mode HD" of Fig. 48 can also be regarded 
as "possible" although the image quality, such as resolution, is equivalent to SD quality. 

In the present embodiment, although the concept of a hierarchical coding system has been described with 
15 illustrative reference to pyramidal coding, the kind of coding system is not limited to the pyramidal coding. For 
example, another hierarchical coding technkjue, such as sub-band coding, can of course be used without de- 
parting from the scope and spirit of the present inventk>n. 

Incidentally, the head relative speed Vhead is not limits to 9,000 rotattons, and, for example, 4,500 rota- 
tions may be selected. It is also possible to adopt an arrangement which switches the head relative speed 
20 Vhead as well as the characteristics of its control system on the basis of a decision as to whether the HD mode 
or the SD mode is selected. 

According to the embodiment utilizing the above-described scalability, it is possible to achieve a remark- 
able improvement in the characteristic of compatible reproductton from a recorded medium, which cannot be 
attained by conventional Image recording systems because of their different coding systems. 
25 Also, it is possible to effect reproductton from a recording medium recorded in any recording mode, by 
means of not only higher-order equipment l>ut also lower-order equipment 

Furthermore, since a lower-order system needs only to have a servo mechanism for effecting switching 
between media driving speeds, users can easily introduce lower-order systems without making large prior irv 
vestments. 

30 

Claims 

1. An image processing apparatus comprising: 

35 image pickup means haying a plurality of photographic modes; 

oompresskm processing means for performing compression processing of an image pickup signal 
outputted from saki image pkkup means, said oompresston means having a plurality of oompresston 
modes; and 

selecting means for selecting one of the compression modes of sakl comprassion processing 
40 means in accordance with a selected one of the photographic nrKxies of said image pickup means. 

2. A video recording apparatus comprising: 

image pickup means capable of conforming to a plurality of television standards; 

recording means for compressing data outputted from sakl image pickup means at a compresston 
45 ratk> according to a televiskm standard selected from the plurality of television standards and recording 

on a recording medium compressed data and kJentif icatk>n informatton for Mentif Icatton of the selected 
television standard; 

setting means for setting the selected television standard; and 

controlling means for controlling sakj image pickup means and sakl recording means in accordance 
50 with a setting of sakl setting means. 

3. Avideo reproducing apparatus comprising: 

reproducing means for reproducing video data compressed according to a television standard and 
klentif IcatkMi informatkm for klentif k»tkMi of the televiston standard from a recording medium on which 
55 the vkleo data and the klentif teatfon informatton are recorded, and performing expanston processing of 

the video data; and 

controlling means for controlling said reproducing means on the t>asis of the identification infor- 
matk>n reproduced from the recording medium. 
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A video recording and reproducing apparatus comprising: 

a system converter for converting a first video signal conforming to a first television standard into 
a second video signal conforming to a second television standard; 

recording means for recording the first or second video signal on a recording medium; 

switching means for supplying to said recording nr^ns the first video signal or the second video 
signal obtained from said system converter, 

reproducing means for reproducing the first or second video signal from the recording mediunm and 

signal supplying means for supplying the first video signal reproduced tyy said reproducing means 
to said system converter. 

A video system comprising: 

recofding means for recording video information, which is hierarchically coded, while forming a data 
recording area on a recording medium in accordance with a hierarchical structure of the video information 
and at least one recording mode of a plursdity of recording nruxjes each having a different recording proc- 
essing; and 

reproducing means capable of setting a reproduction mode according to the at least one recording 
nuxle and the hierarchical structure. 

A video system comprising: 

recording means for recording video information, which is hierarchically coded, while forming a data 
recording area on a recording medium in accordance with a hierarchical structure of the video information 
and at least one recording mode of a plurality of recording modes each having a different recording proc- 
essing; and 

reproducing nr>eans capable of setting a reproduction mode within a range of the hierarchical struc- 
ture irrespective of the at least one recording mode. 
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